Abstract-Tremella flava
I. INTRODUCTION
It has been found that the fermented solution, various extracts, or the polysaccharide from Tremella have significant bioactivity, such as immunomodulators [1], [2], hypoglycemic [3] , anti-tumor [4] , antioxidant and anti-inflammatory by T. fuciformis polysaccharides [5] , hypocholesterolemic by T. fuciformis Berk (TFB) dietary fiber [6] , [7] and the hot water extract of T. fuciformi is neuroprotective [8] . However, Tremella flava Chen, a novel fungus isolated in Taiwan, was used to ferment the soymilk that was used as beverage in our study. Our preliminary study have shown the antioxidative, anti-inflammation and anti-infection property of T. flava fermented soymilk (TFS) [2] , and the objective of this study is to determine the potential adverse effects and antimutagenic applicability for dietary supplement. 
II. MATERIALS AND METHODS

A. Microbes
Tremella flava is a novel, yellow and edible mushroom that belongs to the Tremellaceae family; it was isolated by Dr. Chee-Jen Chen in Taiwan. The genus Tremella belongs to the family of the Tremellaceae, which is a heterobasidiomycetous fungus.
B. Soymilk Fermentation
The soybeans were dipped in water and homogenized at 1:10 (w/v) ratio and filtered with a filtration fabric. The soymilk was sterilized at 121°C for 15 min. One percent of the T. flava culture was added to the sterilized soymilk, and then incubated at 25°C and 100 rpm for 2 d. The fermented soymilk (TFS) was lyophilized.
C. Toxicity Test
0.1 mL of fresh S. typhimurium cultures (TA97, TA98, TA100, TA102 and TA1535) were added to 500 μL of 0.2 M sodium phosphate buffer (pH 7.4) and 100 μL of TFS (0, 0.25, 0.5, 1.0, 5.0, 10.0, 20.0 mg/plate) without metabolic activation (S9 mix). The mixtures were incubated at 37°C for 20 min. 1 mL of the diluent was transferred into empty sterile plates and added with molten nutrient agar. The plates were incubated at 37°C for 48 hours, and the colonies are counted. Negative control plates are added with water instead of TFS.
D. Mutagenicity Test
0.1 mL of fresh S. typhimurium cultures (TA97, TA98, TA100, TA102 and TA1535) were added to 500μL of 0.2 M sodium phosphate buffer (pH 7.4) and 100μL of TFS (0, 0.25, 0.5, 1.0, 5.0, 10.0, 20.0 mg/plate) with and without metabolic activation (S9 mix). The mixtures were incubated at 37°C for 20 min, after which 2.0 mL of top agar medium containing histidine/biotin were added at 45°C. The mixture is then poured onto minimal glucose plates and incubated at 37°C for 48 hours before the histidine revertant colonies were counted. The 
E. Antimutagenicity Test
The Ames test is a widely accepted method to detect chemicals that may induce gene mutation. The most common tester strains are TA98 and TA100, however, TA 97, TA102 and TA1535 is also used in this study to further ensure the results [7] . The antimutagenic effects of TFS were examined under the same conditions used in the mutagenicity test described above in D. Thus, after mixing the S. typhimurium strains with 0, 0.25, 0.5, 1.0, 5.0, 10.0 and 20.0 mg/plate of TFS, the antimutagenic potential of TFS was evaluated. Positive controls in absence of TFS were included for each strain. The inhibition of mutagenicity was calculated by using the following equation:
% Inhibition = (A -C) / (A -B) × 100 A: number of revertants/plate induced by mutagen alone B: number of spontaneous revertants (no mutagen, no sample) C: number of revertants/plate induced by the extract and the mutagen
F. 28-day Gavage Toxicity Study
The mice were approximately 6-week-old upon reception. Animals were housed for a 14-day acclimation period. All animals were housed individually in clean, wire-mesh cages suspended above cage-board. All animals were housed throughout the acclimation period and during the study in an environmentally controlled room. Controls were set to maintain a temperature of 22 ± 3°C and a 12-h light/12-h dark photoperiod. The basal diet used in this study is standard lab diet (chow diet MF-18). Reverse osmosis drinking water was provided ad libitum throughout the study period.
III. RESULTS AND DISCUSSIONS
A. Toxicity Test Mutagenicity Test
A toxicity test is also necessary to confirm that the sample (Tremella flava fermented soymilk-TFS) is not toxic for the tester strains. At TFS concentrations 0.0 mg/mL~20.0mg/mL, the survival rates for S. typhimurium TA97, TA98, TA100, TA102 and TA1535 were ranged from 99.14 -103.74%, 99.10 -102.70%, 98.40 -101.83%, 98.64 -102.72% and 97.92 -102.08%, respectively (Fig. 1) . Results from statistical analysis showed no significant difference compared to that of the control group. The results indicated TFS used for this study is therefore not toxic for the used tester strains. 
B. Mutagenicity Test
In this study, the ratio of S. typhimurium tester strain (TA97, TA98, TA100, TA102 and TA1535) revertants with and without the addition of S9 activation were 1.00 -1.31 (-S9) and 0.99 -1.11 (+S9) ( Fig. 2A) , 0.87 -1.05 (-S9) and 0.78 -1.01 (+S9) (Fig. 2B ), 1.00 -1.23 (-S9) and 1.00 -1.14 (+S9) (Fig. 2C) , 0.93 -1.03 (-S9) and 0.75 -1.02 (+S9) (Fig. 2D) and 0.89 -1.31 (-S9) and 1.00 -1.32 (+S9) (Fig. 2E) . It is concluded that the test concentrations (0.25 mg/mL ~ 20 mg/mL) of TFS, with or without S9 activation, had no significant effect on colony numbers as compared to the control group, which indicates that TFS was not mutagenic for strains TA97, TA98, TA100, TA102 and TA1535. 
C. Antimutagenicity Test
In the absence of S9 activation, TFS was found to block 4-nitroquinoline-N-oxide, mitomycin C and sodium azide-induced mutations in TA97, TA98, TA100, TA102 and TA1535 in a dose-dependent manner (Table  I) . When TFS concentration was increased to 20 mg/plate, the histidine revertants for TA97, TA98, TA100, TA102 and TA1535 reduced to 182 ± 9, 162 ± 7, 309 ± 7, 801 ± 5 and 39 ± 8 CFU/plate, respectively. For all 5 TA strains, 20 mg/plate of TFS inhibited the mutagenic effects of mutagens on TA97, TA98, TA100, TA102 and TA1535 by 65.4 ± 4, 61.1 ± 6, 57.9 ± 2, 51.5 ± 4 and 70.8 ± 9%, respectively. The results showed that TFS possess anti-mutagenic effects against 4-nitroquinoline-N-oxide, mitomycin C and sodium azide-induced mutations on S. typhimurium TA strains by using the Ames test. Since TFS was antimutagenic in the absence of S9, it may exert this function by scavenging the free radicals induced by the mutagens used in this study. 
D. Subacute Toxicity (28-day) Gavage Study
Body weight change is a sensitive and direct sign of systemic toxicity in animals; physical changes such as body weight gain or organ weight change occur when chemicals or carcinogens enter the host. Compared to control group, no treatment-related biologically significant effects of TFS were noted on body weight or body weight gain at dose levels up to 2 g/kg BW/day for both genders ( Fig. 3A and 3B ). Body weights of both female and male groups fed with the highest dose (2 g/kg BW/day) were observed to be slightly, but not significantly lower than other given doses.
The results of feed consumption showed there were no treatment-related significant adverse effects of TFS on feed consumption or the feed efficiency ratio (Table II) . The quantity of water consumed during the course of this study by TFS-treated animals was comparable to the control groups. These results showed that administration of TFS at levels up to 2 g/kg BW/day to mice did not significantly affect feed and water consumption. IV. CONCLUSION TFS (0.25 mg/mL -20 mg/mL), with or without S9 activation, had no significant effect on colony numbers as compared to the control group, indicating that TFS was not mutagenic for strains S. typhimurium TA97, TA98, TA100, TA102 and TA1535. On the other hand, TFS was found to block 4-nitroquinoline-N-oxide, mitomycin C and sodium azide-induced mutations in strains TA97, TA98, TA100, TA102 and TA1535 in a dose-dependent manner without S9 activation. The highest percent inhibition was found in S. typhimurium TA97 (65%) and TA1535 (71%), so TFS is therefore suggested to possess anti-mutagenic properties.
For subacute toxicity (28-day) gavage study, results suggest that administration of TFS at levels up to 2 g/kg/day to mice for 28 days has no adverse effects on pre-clinical observations, body weights, feed consumption and water intake.
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